Nuclear Power

Fusion
Fission

1MeV =4.44x10"kWh

Nuclear Fusion:
D+D—>T+ p+4Mev



Nuclear Fission:

235 1 140 94 1
LU T+ N = XeT +  Sr+2 ,n +196 Mev



Nuclear Power Plant

Type: BWR

BWR:

Control Rods

Condenser




Nuclear Power Plant
Type: PWR

PWR:



Wind Resources in the U.S.

United States - Wind Resource Map
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Coefficient of Performance:




Wind Generation using an
Induction Generator
Connected Directly to the

AC Grid
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Wind Generation using a Doubly-Fed
Induction Generator

7 Wound rotor
Induction Generator
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Wind Generation usin% an AC
Generator Connected through Power
Electronics

Power Electromics Interface
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Photovoltaics




Photovoltaic Cells
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Interfacing PV with AC
Grid
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Fuel Cells

Maximum Theoretical Voltage,
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Greenhouse Effect

The Greenhouse Effect

vy Some of the Infrared radiation passes

v 1 through the atmosphere, and some Is

- absorbed and re-emitted in all
" “‘ mmm‘;’:‘ directons by greenhouse gas
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Resource mix at
XcelEnergy
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1! Coal 51%

2 Mucloar 12%
3 Gas & oil 10%

4 Renewahles 2%
S Purchazes 21%

6 Manitoba Hydra purchases 4%




Cost of Electricity:

Coal Plants
Single-Cycle Gas Plants

Combined-Cycle Gas
Plants

Wind Turbines
Photovoltaics



Summary

« Energy Production and
Consumption

= Choices
« Consequences
= Cost of Electricity
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